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(54) PRODUCTION OF QUARTZ CRUCIBLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a quartz crucible which improves the single crystallization rate and yield 
of silicon at the time of pulling up a silicon single crystal by melting polycrystalline silicon. 
SOLUTION: The process for producing the quartz crucible for pulling up the single crystal consisting of an 
opaque quartz glass layer contg. many air bubbles and a substantially air bubble-less transparent quartz glass 
layer formed on the inner side of this opaque quartz glass layer, in which a multiphase AC multielectrode arc 
discharge exceeding 6-phase AC is used as a means for dissolving raw material quartz powder at the time of 
forming the transparent quartz glass layer on the inner side of the opaque quartz glass layer by forming the raw 
material quartz powder to a crucible shape in rotating molds, then dissolving the raw material quartz powder and 
holding the molten raw material quartz under a reduced pressure condition. 



http://www1 9.ipdl.inpit.go.jp/PA1 /result/detail/main/wAAAjPayEpDA41 1 236233P1 .htm 



2008/06/23 



(19) B^HftfFJT (JP) 02) & dfl ffr 3at ^ (A) (ll)ftifffl«&IJI!#*» 

1-236233 

(43)&BHB ^11^(1999) 8 £31 H 

(so intci. 6 mm^ F I 

C 0 3 B 20/00 C 0 3 B 20/00 H 

G 



m$V&<DR2 OL (^ 7 M) 



(21)ffl«#^ 


#«¥1 0-40766 


(71)fflHA 


395006306 










(22)tfliBH 


^10^(1998)2^233 




ftJ«»M«mjKt6lftJKi:«rr 1 Sift 






(72)&9!# 
























(72)»W# 


«S# A* 














































(74)f$BA 













(54) [smv&m H^so«wtBS*i* 



(57) 

#-r s eis * o *a«-e * s . 



(2) 



t£P*fl¥ 1 1-2 3 6 2 3 3 



^■e»itt Lfcjgfteis^aEiEAft-efiS -r a c t iz «t ^ 

cis^js 2 ] umn^mo^mm^m^ 6 tgss^f e m 
mr- ? swrefc s c t mxm i ih«c«h 

[fga««f¥*ffl&I£B£] 

[0 0 0 1 ] 

Wfc^fl «3ffi£ti Kilter- * , 01 x. tf 6 ft 135ft! 6 vliWsT 
[0 0 0 2] 

^^;l/7.^-?£ (WF, #c rcziij £^5) ft 

Sft**fM§L<ttE1£*t&»U *^-p«»LT»6 
[0 0 0 3] 53S*oj£©BSi:&*53£»©iinS»fc: 

mire im$&t* zzctfri,. t— trnmic a % % a # —is 

MT'$5„ ffllAtf, WM¥l-148718^$ST'(±, 3ffl 
[0 0 0 4] i/'J 3>*^f 9 fl)?|±lftIl/^n5E^ 

[0 0 0 5] 3fi^. ^fcffcStiSlfioa&SsffcOK^ 



,'hVJ |±tf JIJ63£*off<o«JJCi»«:45t>T, *ng>lWiM<o 

[0006] m£i&m-ztirc3m&Wi3nM(or—?wi 

[0 0 0 7] v"Jn>S4fl$,hia^flfrSE3550{sf^ 

[0008] — 5o{£gyr*gg|3T«ttflso^»j?rffi^j 

30 ^ mi a , -Aim i * s tc » Hi ^ ftWHa k *w A-r 

[0 0 0 9] 

R9H(C T ft * n tz 1 03 T- 19 , a o S tc ?t« 5 n 
[0 0 10] 



(3) 



1#M¥ 1 1-2 3 6 2 3 3 



T-^»««B^a***:#<r*?£»-ea<. mass 



[ooi i] (i)«^*nfciK«E3Jt»*lra«W)W-r* 10 

[0 0 l 2] [a l tt^SKWfiT— ^tt*K:*3ttS3S81t» 
ffi6««7— *SMt<0»£"«\ (b)t±3ffi3?8S3*ffi7 r 
cttfH3tt*Ofc#^*(ftSK:t5^««SHIK:«*'r* 
Siffi 6 viiaz- * tt'.iitottia*, Ea 3 tt 3 fl KJsft 3 viia 20 

[0 0 1 3] m nc^-r<t5tc. nta^nitffiz— ^ 

[0014] ai (a)tc/s*r 6fflSift6Hffir—^£fcii 30 

■ffitCiJtEtl^-ri/^fcfe. El2£D{5ffl0 = O (±2/rn) T 
,^£3^ 6«ffiA^2«ffilCi5ftn*fclRl^C^ 5 a 
ffifr5 3«ffi£fc«ttt*o relate, fuffl0=2/r/6 (±2 
/rn) Ti4, jft«^l4m{5#IEffliJfc:&8 1> 6fl^ 

ffl0=2/r/6 (±2/rn) <fc 5 &C lfffi*^3i 40 

a^v 6 wsfr e 4 tMn^o 

[0 0 15] CtUC*tU 0 1 (b)tC7j^-T 3fflSgit3« 
*tt*<0«^tc(fi[fflfl - 0 (±2/rn) iCtSl^T 

t±x OTa^^ae^iEfflij^s8 3ttii^e. 

fjjfc:&8 2lffitiii)!tn§o co^tw- ^»8So8Rti 
t4, [2 3<D{ilffl0 = O (±2/rn) T'^tii?)7$So IrI 
WUC, ffitll 0=2/r/6 (±2/rn) Tt4, «[Vti«atl± rf .1ifiE 

tl> 0 3<?:>{5ffl0 =2/r/6 (+2/rn) TarT «fc 3 IC* T 



[0 0 16] HUffiH2t3«fctfH3tt, fiW0-O- 2* 

^feT 8 r- ^iWMoaEftttiH** LTl/^8 £\ 3 fllS^t 
3ti7-d?W^*^B, l^f$tcf2*/r8Sfc«««t 
14 1 *Sfctt2*tceSS<OtC»U 6*B3Hffi6WIS7 
— *Sfc*<DJi6-fc:t4. 2*Sfctt3*^|Rl«FtCfg*bT 
v^So <!<OJ:5ac4:^6, 3*H£«[3WS:r— *fitft 

[0 0 17] (2)Z-^KaT^P^ft : 5it^ 
i^l£;Ac£-U\ *#fc:/vXv7-*«B£2Hi:8<Ii: 

[0018] ±aLfc«fc3tciSffija^ iAt^i 
j^^t^fc o Tfin&igNiJrr 8 £ 4: a ^ xvr-^ 
& n a c t i: ti i * o t . * na 8 o ff *sBerr s tc 

[0019] (3)±izn^ao. &mm&w&T—z* 

r — ^ v*ft 6 tf t, sr«* — * > e * 

[0 0 2 0] *%W4. ±3BoaiM.^S^l^T^/jS^-U: 

[002 1 ] -r&fr^ ^ftoafa*^o^anB53i« 

"T a ^ fiTSo fS.m L © ^ , »*» 
c t ic X o TH532^aW53S*r-7 XJl<OrtflJfcijSEE3S 

[0 0 2 2] *«WKlfel/^T, ^ffl3S8tt^«»T-^3» 

mmwvm t lt 6 ffl^^ 6 mar- znmcomsttm 
w\sX^z>b\ ^ tB3SisK£«ati c nteffi^ * n a t o 

[0 0 2 3] 



(4) 



temV I 1-2 3 6 2 3 3 



Ktsu39!&*i»i'iKr a'WrtTsotf'HKriogbfco 
[0024] mmteT-tt&ngiMnmi&t lti±. 

nfflSS (n>6) ^m^|-r^nfflie^«^fflt/^T. IE 

ii ft b <r> 3-JJt£ a M * - jP ^ kb ^ns„ g 

**53a»*ftl*ll»l*M" S Kfc U\ iVJiE<0 n ft KtJlMiaS** 10 
6 m 2 ft * n * I JE8K%* ©fl IJWfc Sftvii * - # y vlife? 
'V trial »3*ft:«fe[a]OtC0lSn , rS«li:-p, H&<0*1£ 
RSI-eiRlB#k:^Xv7— -^^r^S^So CO^Xv 
7— *l±itS?f?Jin?s fro ft SJtT'fe s^e., -AntiHH 

a 

[0 0 2 5] 

[0 0 2 6] -f&fr^ 0 4tC/j^-T<fc-5{Cs It£ffi3S*» 

s^fttcEHK-rs a— ;v f 4 cosotrsrt 

)fM^ftfc*Ka<j^*s«?aioiiB^S5S^-7Xji 3 ^ 
SE&SotJtfSaiSftSo SjigfcisitSira&BfH, in 

®ri^46?>ft^c 

[0 0 2 7] C^SS^iJ 1 ) fttgl 00—350 /i mO/g^EII 
*»£>$t]30kg;g\ 80rpmTM'|'iLT</^Pg22-l'>5 L »E 

31* otfSBfij |] a — si? ;l/ K« 'H jtW 2 ■£ t <o 

*>T% A-t^t- ;UF4>^tt±T'. Jgfficfct)#J400m 
m±^0{fiHtC 6 6 mm<D9t^mi^ U 1200kW 

[0 0 2 8] ch&<, iM*te*- 

<0#ifeT?8i3fi Lfc5flAl«E3S£>of£»gifijffi, WftfiPfe 



[0 0 2 9] CCT?, 6^§0(£«j£|fij;'SfciiJS|fijcf3^ 

A^^so)2/3j-xrto«ifflT'fe k> , waffi^ujfts^ 

j^6¥Soz/3~5/6<OlEHfcLfco $K?S^r*fc 

scia^*aojt*T?^5ft, )t¥W4«a#aT#w 
cift6-e«^bfcte*** i tc^-To 

[0 0 3 0] Ciiffi^iJ 2 ) fCtfl 1 00—350 /i m OKiSE 31 
#}0:>^J7Okg£:, 70rpraTI"lfeLTVSPS30-l' 

<d%, 3flan*ftfc5^i»*m^o«ojSBttKrii}B"r 

5o JftVt— ;l/ F^ttl.hTJgffiJ: <3^450mm±^ 
^5B^6*a^6*^©ft4S£l3/£U 1300kW^O*^l 
Ti3»lfflia*bE35l»*»ttbfco c 

XJM*»«Lfco 'Jl£«iffill©*U^i:|idafe:» ^illiLfcS 

jBij^-r s £ 1 1> k, >j n > mmskni} i t? ±tf* 

[0 0 3 1 ] (J±«H5»J 1 ) 5fifl 100-350 /x mCDH^5$$ 
!^<D*1l30kg^, 80rpmTH]$ELT^3nt?22Y>^<75E 

T\ Jft^t— ;l/Fff ^ifi±T\ )£ifiiJ: , 9^400mni± 
Jj<DtiL\mc 3 tl ISiift 3 VliWW^ffi^.iS'/ii' L> 500kW«Vli 

[0 0 3 2] ^<D<D%, tMdm 4 ICvfs't ^ v 'SS^: 
300mn.^T^-li:T. [oj VW.±lT* 5 »IHia«L53SSol£ 
£Ol4acr)53S^ajS6*ItcJin^Lfc 0 11*§£:150m 

mii73ioi^^Ki-ri)^iHi^t2ooiMi±73^^ii!]LT, rmc 

[0 0 3 3] (ht;$^j2) fiiS 100-350 /im<DJg^5^ 
|^©|^70kg^, 70rpm-e[H]eLTV^PS30l'>^©5 

ai^ftfcB^^BfSoaotfjBtttcriijg-rso 

>^r— ;l/ F4 5 ^ft6±T-)Slfli J: 0*^450mm±^^{uii v i^ 3 
tl li£?5it 3 '.1i*liOiy!B*.aii£ 500kW«Vli/jT- 3 MtUM 



(5) 



frfP»W 1 1-236233 



8 



W*jt- 5 ftmwn iisotf ofl!iifiW*«jSW»ciniJ» 



[0 0 3 5] 
Mil] 





^ 1? ( mm ) 


% fk 


^ M * ( 


% ) 


# a <t * 




& m m 


» m & 


mm® 


J£ ^ 


ft ffl SB 


m m m 


( % ) 




10.9 


11.8 


11.9 


0.01 


0.01 


0.01 


91 


n m w i 


11.1 


12.0 


11.7 


0.01 


0.01 


0.01 


92 




11.0 


11.9 


11.8 


0.01 


0.01 


0.01 


91 


( 22 -f > * ) 


11.1 


12.1 


11.8 


0.01 


0.01 


0.01 


90 




10.8 


12.2 


11.7 


0.01 


0.01 


0.01 


92 




11.4 


12.9 


9.8 


0.01 


0.02 


0.10 


91 


ItttM 1 


8.8 


14.8 


9.6 


0.01 


0.03 


030 


82 




9.8 


15.2 


10.0 


0.01 


0.01 


0.20 


61 


( 22 > ^ ) 


9.9 


15.7 


93 


0.01 


0.02 


0.10 


90 




10.1 


13.2 


9.0 


0.01 


0.05 


0.40 


72 




12.2 


15.8 


11.9 


0.01 


0.01 


0.01 


86 


nm m 2 


12.2 


16.0 


12.0 


0.01 


0.01 


0.01 


85 




12.1 


15.9 


11.8 


0.01 


0.01 


0.01 


85 


( 30 >f > ^ ) 


12.1 


16.1 


11.8 


0.01 


0.01 


0.01 


87 




123 


15.8 


11.9 


0.01 


0.01 


0.01 


88 




11.4 


17.9 


9.6 


0.01 


0.05 


0.15 


31 


it *fc 0f 2 


8.8 


18.8 


9.0 


0.01 


0.06 


0.20 


52 




9.8 


16.2 


as 


0.01 


0.10 


0.60 


56 


( 30 * > ) 


9.9 


15.7 


8.8 


0.01 


0.07 


0.41 


40 




10.1 


14.2 


9.0 


0.01 


0.12 


0.51 


52 



[0036] cMmm t mmom to m i Mkvjn.& 6 

f!/]£>fr&<fc-Mc, 6ffl3?«S6fflffi7'— *fifc«*ffli^;fc* 30 

[0037] ±ie»<t3^. «nfc«Fit*#-rs53Ss 

oif^JIJt^T. S/U3>»llfc'iAAO'j , l±tf*fT3i:s 2>o 

1- >3-cDt§mcli, tmm 2 T?U:JWS«{t*W31%~56 
figfllj 2 T*l±85%~88% t«7j<*T\ S^LT^S C 
[0 0 3 8] 

l±\ So If Ic S Kifi5*»*Sii£ L T JraSfciS 



[Eaffi^ffl^^^] 

[12] 6*B5E«[6««7-**MI-eo*{ft*aK:fetJ-* 

[0 3 ] 3 fi iKW 3 ni«r-^jai«-eo*fii«iK:ett* 
[04] **flwe53iaotf*«ifi-r«^i**Kifl^« 

1 : 

2 : ^a^55I^^XJB 

3 : fflittniJ^xm 

4 : A— ;l/H 

5 : ME*<j|?L 6 : 7 



(6) ftfflW- 1 1-2 3 6 2 3 3 




CE2] 




Q-n±2 nn 9 ^ 7 tc/6± 2 nrr 6 = B jc/8 ± 2 nx 9 = 9 K(Q ± 2 n*r 0 = to jc/6 ± 2 nic G = 11 ic/8 ±2nx 



(7) t$P*W 1 1-236233 



[03] 



A, A A, A A A 

6>- 0± i n*r 0 =n7C ± 2 n>c » = 2jt/6±2 nw: 3 xr/fl ± 2 nxr 0 = 4*:/6±2n>r 0 = &jr/B±2nFC 

A. A A A A A. 

i-fti» e = 7^/»±an>r 9-ar/6±anx a - d «■/» ± 2 nit »= io«/tjiiur e = 11 Kit ± 2 n« 



(72)5E0JJV1- i'MOj 



